ABSTRACT
INTRODUCTION
Geophysical survey provides information on the subsurface that is not obtainable by any other means at such a low cost per unit area. Geophysical information is therefore an important part of a country's geosciences database both as planning tool and as a basic need for engineering site investigation, mapping groundwater extent and salinity and monitoring environmental degradation (Keary and Brooks, 1991; Telford et al., 1996; Zoddy, 1966) . Of all the physical properties of rocks and minerals, electrical resistivity shows the greatest variation. For example, resistivity of metallic minerals may be as small as 10 -5 ohm-m whereas that of dry, close-grained rocks like gabbro could be as large as 10 7 ohm-m (Telford et al., 1996) . However there is considerable overlapping as in other physical properties. Very roughly, igneous rocks have the highest resistivity, sedimentary rocks the lowest, with metamorphic rocks intermediate.
Studies of soil and rock resistivity/conductivity in humid and sub-humid tropical regions by Palacky and Kerkadaru, (1981) indicate that certain lithological types can be recognized from the resistivity signatures. For example granites and Precambrian coarse clastic rocks are resistive, metavolcanic (particularly mafic) and volcanic rocks are conductive, Phanerozoic sediments are generally highly conductive. The weathered layer thickness and conductivity being a product of the bedrock lithology. Usually weathering is deep and unweathered parent rock may not occur until 30 m on flat terrain, 60 m in hilly country and in rare occasions at depths of 250 m. The resulting soils are red to yellow, soft with high clay content and with specific gravity approximately one-half of the parent rock. They are thick, humus poor, permeable, and have high clay-silt ratio. Iron rich concretionary horizons called laterite form as a result of the re-precipitation. These are hard, permeable and if dry are usually resistive. Identifying the geophysical signatures of the stratigraphic horizons therefore is an important tool in the reconnaissance phases of exploration projects to locate mineral resources and groundwater potential zones in the tropics.
For several decades, ground resistivity measurements have been carried out in several rural communities in Ghana as preliminary geophysical studies for groundwater exploration (Gay and Kosten, 1956 ). The Dipole-Dipole, Schlumberger and the Wenner have extensively been used by geophysicist and hydrogeologists as a resistivity survey method for profiling and sounding with immense success particularly when integrated with geological and borehole information of the area of interest. In recent years the Dipole-Dipole technique has gained much popularity owing to the method's capability to record very large anomalies compared to other techniques, simple interpretation practice, convenient field survey procedures and the potential benefit of obtaining pseudo depth sections over anomalous bodies.
Out of the large volume of data generated from resistivity measurements by public and private organizations such as the Community Water and Sanitation Agency (CWSA), Canadian International Development Agency (CIDA), German Technical Cooperation (GTZ) and several Non-Governmental Organizations (NGOs) little scientific attempt has been made to characterize, establish and document within the climatic zones in Ghana, qualitatively and quantitatively geo-electrical layers derived from the dipole-dipole resistivity signals. As such, it is often difficult to interpret confidently, data from virgin areas of similar geological and geomorphological features. Anomalies measured in geophysical surveys arise from deep physical features with particular depth, sizes (volumes) and geometries. Anomalies are perturbations in natural (e.g. magnetic) or induced (e.g. electromagnetic) fields that generally may be interpreted in geological terms as deviations from background response. In general an anomaly from a causative body constitutes a signal of the form; (Ward and Rogers, 1967) . where: A = Anomaly measured in the survey IF = Inducing field (i.e the acting force) SF = Size factor PPF = Physical property factor (i.e the contrast) GF = Geometric factor which includes shape and depth of burial which has an inverse effect on the anomaly magnitude.
A =(IF)(SF)(PPF)(GF)
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The equation above suggests that a large number of probable interpretative variables which in the absence of auxiliary geological, geophysical and drill hole information make the isolation of the target of interest very difficult. In most cases, these problems can be overcome, especially when there are reasonable geological and physical property constraints available to experienced interpreters. However, even in the most favourable cases, interpretations are not wholly geological pictures, but are given in terms of causative bodies with physical property contrast, which then need to be tied realistically, but often indistinctly, to the lithological and structural settings.
As the use of geophysics for mapping underground features becomes a routine practice among scientists and engineers in Ghana, such primary documentation and baseline information over the various rock types in the current case study of Ashanti region holds a good promise firstly, to provide background geophysical data in the initial stages of exploration in virgin areas of similar geological features, secondly improve geophysical controls over data acquisition and thirdly minimize ambiguities in geophysical data interpretation for quick definition of anomalies.
In this paper, a qualitative interpretation of geoelectrical layers has been made of the soils over rock types in Ashanti Region ( Fig.1 ) as a rough guide for future anticipated surveys 
MATERIALS AND METHODS Project Area
The geology of Ashanti Region (Fig. 2) is summarized as follows: 
Climate and Vegetation
Ashanti Region falls within the Wet Semi Equatorial zone of Ghana and experiences two rainfall maxima. The main annual rainfall is between 1250-2000 mm. The major rainy season starts from May to June with the heaviest rainfall in June. This is followed by a second rains from September to October. Annual temperatures are of the order of 25°C. The zone experiences dry seasons which are sharp and pronounced (Benneh and Dickson, 2004) . Vegetation is broadly classified into two, namely semi-deciduous in the south and savanna woodland in the North Eastern part of the region. About 62% of the labour force is engaged in subsistence agriculture, cultivating mainly maize, yams and plantain for food, cocoa and palm oil as cash crop.
Data Collection
Field data was acquired with McOhm II resistivity meter using the Dipole-Dipole electrode configuration as described by Hallof, (1957) . Suspected sources of high surface resistivity such as gravels, sands pockets and hard pan were avoided to enhance current penetration. Electrodes positions were moved away from marshy grounds and stagnant ponds to eliminate surface conductive effects due to the presence of dissolved impurities in the surface waters an hence improve data quality. Vertical electrical soundings were conducted to an estimated depth of 60m which was assumed to be the average thickness of the weathered formations over the rocks in the region (Asomaning, 1993) . Ninety six (96) soundings were carried out in the survey, thirty eight (38) within the Birimian, twenty two (22) over areas underlain by Intrusives, eighteen (18) in the Tarkwaian and eighteen (18) within the Voltaian rocks. Apparent resistivity (r a ) and depth distribution (d e ) to the geo-electrical layers were derived respectively from the formulae r a = πan(n-1) (n+1)∆V/I and d e = a/2(n+1).
RESULTS AND DISCUSSION
Figures 3-8 represent the plots of apparent resistivity of the geo-electric layers against the depths of investigation and show the signatures of sounding curves over the major rock types identified in the region. The curve for each rock type was obtained cumulatively from data for similar shapes from different locations within the survey area. The modeled curves were visually matched with the observed field curve until a good fit was obtained. The changes in the curves were assumed to mark a geological transition from one formation to another exhibiting different formation resistivity. Depths estimated for the different horizons were correlated with borehole logs, obtained from drilling close to the sounding points. Such correlation with depth distribution of the lithological columns minimized the ambiguities usually associated with the geophysical data interpretations. (Ward and Rogers, 1967) .
All the four (4) major three (3)-layer geoelectrical sections (H, A, Q, K-type) were identified over the Birimian, Intrusives, Tarkwaian and Voltaian rocks (Figures 3-8) . The Q-type was indicated by the resistivity sequence r 1 >r 2 >r 3 , A-type by r 1 <r 2 <r 3, K-type by r 1 <r 2 >r 3 and r 1 >r 2 <r 3 representing the H-type. It was impossible to assign one particular type of curve to a particular rock type due to several factors such as inhomogeneities, the degree of weathering of the parent rock, water saturation, rock texture, porositiy etc. However there was a general trend of resistivity values increasing below the depth of 40 m to show an increasing resistivity with depth over the rocks. This significant feature on the field curves is often depicted by the final segment of the curves approaching an angle of 45° and could probably signify the approach of the fractured bed rocks (Orellana and Mooney, 1966) with low ground water storage potential. Notable also was the considerable overlap in the layer resistivity values as in other physical properties of rocks. The lowest resistivity value of 60 ohm-m was recorded over the sedimentary rocks of the Voltaian whilst the highest value of 1700 ohm was obtained over the Intrusives. Roughly the igneous rocks recorded the highest resistivity values because of the relatively low porosity due to the crystalline nature of the rocks. The sedimentary rocks recorded the lowest, with metamorphic intermediate. Palacky et al. (1981) and McNiel (1982) and Telford et al. (1996) attribute such characteristics among others to geological age of the rocks and lithology, since these affects both porosity and salinity of contained water of the rocks.
Geo-electrical models of sounding over Lower Birimian Rocks
The soundings curves observed from ground level to the depth of 45 m over the Birimian rocks showed all the four(4), three (3)-layer geo -electrical models (H, A, Q, K) The range of resistivity of the first layer was between 100-600 ohm-m with an estimated thickness of about 9 m. A correlation between borehole records from a drill well close to the soundings intercepted mainly silt, sand and course gravels. 
Geo-electrical models of sounding over Intrusive Rocks
The geo-electrical models over the intrusive rocks show mainly the K-type, with resistivity sequence, r 1 <r 2 >r 3. The low resistive top layer extends below the ground surface to the depth of about 11 m. Resistivity values were in the from 500-600 ohm-m. Correlation with borehole records indicated a clayey-silty-sand formation. Underlying the column, a more resistive layer with values from 800-1700 ohm-m 
